Clinical spectrum of SCN1A mutations.
Mutations in the NaV1.1 neuronal sodium channel alpha-subunit (SCN1A) gene have been documented in a spectrum of epilepsy syndromes, ranging from the relatively benign generalized epilepsy with febrile seizures plus (GEFS(+)) to severe myoclonic epilepsy in infancy (SMEI), and rare cases of familial migraine. More than 300 new mutations have been identified to date, with missense mutations being the most common in GEFS(+) and more deleterious mutations (nonsense, frameshift) representing the majority of SMEI mutations. Microchromosomal abnormalities including SCN1A deletions, amplifications, and duplications are also found in patients with SMEI. Deletions range in size from one single exon to abnormalities extending beyond SCN1A and involving contiguous genes. The majority of SCN1A mutations in SMEI arise de novo. SCN1A mutations are found throughout the protein structure, and some clustering of mutations is observed in the C-terminus and the loops between segments 5 and 6 of the first three domains of the protein. Functional studies so far show no consistent relationship between changes to channel properties and clinical phenotype.